Introduction: Additional anatomic features present on teeth are called non-metric dental traits. Carabelli's cusp and shovelling are such traits which are mostly evaluated for identification of ethnicity. The present study aims to determine the prevalence of Carabelli's cusp and shovelling among Indo-Nepalese and Tibeto-Nepalese ethnic group.
INTRODUCTION
Identification of a person based on gender and origin can be successfully carried out by evaluation of additional anatomic features present on the teeth known as non-metric dental traits. Due to their stability and capacity to withstand adverse environment, these traits have been widely applied as a study purpose in forensic anthropology. [1] [2] Cusp of Carabelli and shovelling are two major traits which are frequently observed in human dentition. 3 cusp of Carabelli, first described in the year 1842 by Carabelli, is an additional lobe of varying degree present on molar teeth, primarily on the first molar. 4 Shovel incisors are concave and gouged lingual surface due to the presence of marginal ridge. 5 Indo-Nepalese and Tibeto-Nepalese are two major ethnic groups in residing western hilly region of Nepal. 6 The present study aims to determine the prevalence of dental morphological traits in both the ethnic groups of western hilly region of Nepal. Patients with fully erupted permanent first and second molars and all upper permanent incisors were included and the patients having history of cross ethnicity, having restored, carious and missing first and second molars, upper incisors of any side were excluded from the study.
METHODS
An informed consent was taken prior to examination. Ethnicity was determined based on history of inhabitant, community, homeland and language. The palatal surface of mesio-palatal cusp of left and right first upper molars (16, 26) of the subjects were evaluated for cusp of Carabelli. The shovel trait was evaluated in upper incisors (11, 21, 12, 22) . Teeth were examined using mouth mirror and dental probe.
Data were analyzed by the help of Statistical Programme for Social Sciences (SPSS) version 21.
RESULTS
Presence of Carabelli's cusp on either of the upper first molar in Indo-Nepalese ethnic group was 87 (56.86%) in numbers while in 66 (43.14%) cases Carabelli's cusp was absent. Among Tibeto-Nepalese ethnic group, Carabelli's cusp was found on 45 (37.19%) patients and absent in 76 (62.81%) patients. Likewise, the numbers of Indo-Nepalese population in whom shovelling was present on either of upper central and lateral incisors was 47 (30.71%) and in 106 (69.29%) it was absent. Similarly, in Tibeto-Nepalese ethnic group shovelling was present in 79 (65.28%) of cases while in 42 (34.72%) cases shovelling was absent. The cusp of Carabelli's was more frequently found on Indo-Nepalese population in comparison to the Tibeto-Nepalese population.
Likewise, shovelling was significantly high on Tibeto-Nepalese populations ( Table 1) . 
DISCUSSION
Evaluation of non-metric dental traits can be applied for identification of ethnic group as there is specific prevalence of these traits among particular ethnic group. Nepal is one of the countries having inhabitants of multi-ethnic population. Among them most of the population living in western part of hilly region fall in Indo-Nepalese ethnicity and Tibeto-Nepalese ethnicity. Indo-Nepalese ethnic group comprises of population living at more fertile lower hills, river valleys and Terai plains adjoining boundary of India. The Tibeto-Nepalese ethnic group represents the community occupying the higher hills from west to east. There are numerous studies conducted to differentiate the Mongoloid and Caucasian ethnicity based on presence of cusp of Carabelli and shovel shaped incisors, but only few works have been done previously among the Nepalese population. [8] [9] This study aims to find out prevalence of Carabelli's cusp and shovelling among the population of abovementioned group residing in western hilly region. In this study only the presence of selected non-metric dental traits namely Carabelli's cusp and shovelling were observed and again those observations were limited to selected teeth. For Carabelli's cusp only upper first molars were evaluated and for shovelling only upper incisors were evaluated based on frequency of their presence. So, further studies among various ethnic groups with respect to various non-metric traits are necessary for validation of use of non-metric dental traits in determining the ethnic identification. Results from our studies can be applied to the population around Palpa district region.
CONCLUSIONS
Carabelli's cusps are frequently found in Indo-Nepalese ethnic group and shovelling of teeth most commonly present in Tibeto-Nepalese population. Further, bilaterism for shovelling of teeth is more common than bilaterism for cusp of Carabelli.
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